Triplex-forming molecules: from concepts to applications.
The ability to specifically manipulate gene expression has wide-ranging applications in experimental biology and in gene-based therapeutics. The design of molecules that recognise specific sequences on the DNA double helix provides us with interesting tools to interfere with DNA information processing at an early stage of gene expression. Triplex-forming molecules specifically recognise oligopyrimidine-oligopurine sequences by hydrogen bonding interactions. Applications of such triplex-forming molecules (TFMs) are the subject of the present review. In cell cultures, TFMs have been successfully used to down- or up-regulate transcription in a gene-specific manner and to induce genomic DNA modifications at a selected site. The first evidence of a triplex-based activity in animals has been provided recently. In addition, TFMs are also powerful tools for gene-specific chemistry, in particular for gene transfer applications.